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The calculation of the size of the nanoparticles in the mix solution
The sedimentation of the nanoparticles resulted from the force F g caused by the difference between the weight and buoyancy, which could be shown as following
where ρ silica and ρ water were the density of silica and water respectively, r was the radius of the nanoparticles. According to the Stokes' law, the resistance F d of nanoparticles in the solution was
= 6πη
(2)
where the η was the dynamic viscosity of the solution, v was the sedimentation rate.
Thus, the terminal sedimentation rate of the nanoparticles in the droplets could be 
In the droplets of silica nanoparticles with size of 250 nm (r 0 ), the obvious stratification formed after 30 min and the thickness of the GO layer was about 100 μm.
According to this result, assuming that there were no silica nanoparticles existed in the GO layer and the nanoparticles reached sedimentation rate in a short time, the v t could be estimated about 200 μm/h. The dynamic viscosity η of the solution was measured by a rheometer and the value was 2.1 mPa·s; the densities of silica and water was 2.65 g/cm³ and 1 g/cm³ respectively; the gravitational acceleration was 9.8 m/s 2 . Plug all these data to the equation (5) we could find the value of r was 360 nm.
The value of (r/r 0 ) 3 =1.728, meaning that the volume of the silica nanoparticles in the mix solution was only a little larger than the initial silica nanoparticles, hence the silica nanoparticles hadn't aggregated in large groups. In addition, it was worth mention that there were many silica nanoparticles exist in the GO layer, indicating that the actual v t was lower and the calculated r was larger than actual situation, therefore actual (r/r 0 ) 3 was smaller than 1.728, which meant that aggregation was occurred less than calculated situation in the mix solution. The diameters measured by the granulometer (287.3±2.7 nm for silica solution and 298.4±4.3 nm for mix solution) also confirmed the results. The photothermal responsiveness of one hydrogel particle under different NIR intensity. As the reflective spectra are messy at the wavelength range under 400 nm, the blue shift of reflective peaks more than 250 nm could not be detected. S12 . The results of the cardiomyocyte MTT assays. The cardiomyocytes were cultured on multi-well plate and GelMA inverse opal structural-color hydrogels for 1 day, 3 days, 5 days, and 7days, respectively. The MTT values of the cardiomyocytes on multi-well plate in different time were set as control and the cells viability were set as 100%. 
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